This paper analyzes the effect of earned and unearned remittances on agricultural productivity in Nepal. This approach differs from the existing practice of studying the impact of total remittances on socio-economic outcomes. In particular, we disaggregate total remittances into earned and unearned remittances, and isolate their impacts on productivity-an individual household's per labor-hour production of all agricultural output at the market value. Methodologically, we follow a three-stage least squares (3-SLS) approach to overcome the potential endogeneity concerns. We provide evidence that unearned remittances are more effective than earned remittances in increasing agricultural productivity. These results can be useful in understanding the migration-remittance-productivity nexus in Nepal as well as other similar socioeconomic societies from South Asia.
Introduction
The notion of earned and unearned factors has been studied in various contexts in economics: income, revenue, premium, etc. Such notion, however, is under-researched in the remittance literature. To fill that gap, we investigate the effect of remittance by its sources on agricultural productivity in Nepal. Our innovation in this paper is, first, to disaggregate the total remittances into two categories by their sources: earned and unearned. Then, we test if an increase in the share of unearned remittances results in an increase in agricultural productivity. In doing so, we also isolate the impact of individual remittance by its source to show the differential impacts on agricultural productivity-an important contribution to the existing literature on the migration-remittance-productivity nexus.
We define earned remittance as money received on a regular basis by a household from a family member who participates in employment away from their home, either in the domestic or international market. The family members expect this remittance to be the main source of income. The family uses any leftover money for activities such as a loan repayment, small-scale business establishment, or agricultural investment -buying land, using improved seed, putting up the irrigation system, using a new technology, etc. These are characteristics of most remittance receiving Nepalese households who have someone working outside the home and sending money on a regular basis (Sapkota 2013) . Alternatively, we define unearned remittance as money received by a household from their distant border, which does not require any documents or approval to cross from either side. This has allowed for easy migration between the two countries. Having said that, the proportion of Nepalese migrants going to India out of the total migrants going abroad decreased from 93.1% in 1991 to 37.6% in 2011 (MLE 2018) . Foreign employment outside India continues to be the most significant motivation for international migration from Nepal and it has increased dramatically over time: 3605 people migrated in 1993/1994 and that number jumped to more than 100,000 each year recently. Indeed, as of early 2018 about 1600 Nepalese left the country daily for foreign employment in Gulf countries and Malaysia (Shrestha 2018) . According to the 2018 MLE report, 85% of the labor migration between 2008 and 2015 occurred in the seven countries of the Gulf Cooperation Council (Qatar, Saudi Arabia, UAE, Kuwait, Bahrain, Oman, and Yemen), mostly involving manufacturing and unspecified general labor (as high as 78%). A small portion migrates to countries such as Australia, Israel, South Korea as well as some European and North American countries.
The migration pattern described above have resulted in a scarcity of farm workers in Nepal, negatively affecting the agricultural sector. A majority of these migrants sends a portion of their income back to their families and the Nepalese economy depends on remittance; it accounts for as much as 30% of the GDP (World Bank 2018). Given a significant contribution to the national economy, we can ask many questions about how such remittance shapes individual household economics. How does the household use the remitted money? Is it spent in the consumption sector or is it invested in a productive sector? If invested, what sectors does it go to? Does remittance income offset the production loss due to migration through an improvement in agricultural productivity of the remittance-receiving households? If so, what could be the role of earned and unearned remittances? This paper focuses on the issue of crop income per labor-hour for a household, what we call individual agricultural productivity.
Existing literature on remittance analyze its impacts both at the macro level using country level data and the microeconomic issues using household level data. The existing literature on microeconomic impact of remittance use household data to study outcomes such as assets (Adams 1998) , poverty (Adams 2005) , education (Amuedo-Dorantes and Pozo 2010), health (Amuedo-Dorantes and Pozo 2011a), and income smoothing (Amuedo-Dorantes and Pozo 2011b). There is, however, limited research on the impact of remittance on agricultural productivity. In a broader context, a study by Atamanov and Atamanov and Van den Berg (2012) found a positive impact of remittances and negative impact of migration on crop income in the Kyrgyz Republic. In the particular case of Nepal, the limited analysis of the relationship between remittance and productivity uses the total (vis-a-vis disaggregated) remittance (Tuladhar et al. 2014; Khanal et al. 2015; Kapri and Ghimire 2020) .
While it may be tempting to think that the source of remittance (earned vs. unearned) shouldn't matter, literature shows that the source of income may have different impacts on consumption (Thomas 1990; Lundberg et al. 1997; Levin 1998; Imbens et al. 1999; Hawkins and Wallace 2006; Christiaensen and Pan 2010; Thaler 1985 Thaler , 1990 . Existing discussion on the relationship between remittance and agricultural productivity shows different impacts depending on the size of farm but not on the type of farming or ranching currently underway (Davis and Lopez-Carr 2014) . A study by de Brauw (2010), however, shows that remittance changes the structure of farming from traditional to cash crops. In that context, we hypothesize that the source of remittance not only influences consumption decision, but also influences investment decisions that changes the farm structure. In the case of Nepal, the effect of remittance on a household's investment in education, health, and durable goods is also a function of whether the remittance comes from abroad or urban-rural migration (Mohanty et al. 2014) . We extend this analysis in the case of agricultural productivity by disaggregating total remittance into earned and unearned. We conceptualize this framework in the following section.
Conceptual Framework
Traditional economic theories, Friedman (1957) for instance, assume that income is fungible and the source of income does not matter. However, Christiaensen and Pan (2010) highlight the work of Thaler (1985 Thaler ( , 1990 and argue that the fungibility assumption is increasingly challenged by behavioral economists. Building on insights from cognitive psychology, they argue that people compartmentalize their income into different mental accounts and decide on their consumption within each of these accounts. This creates a direct link between source of income and spending behavior and is in sharp contrast to the standard consumption model, where consumption decisions are integrated into one single optimization problem, and income is in effect treated as fungible.
Based on the fungibility argument, we postulate the following hypothesis as shown in Figure 1 : earned income is fungible, unearned income is less so. That is, each unit of earned remittance is the same and is replaceable with another unit. Therefore, earned remittance that is meant for something else can be spent on household expenditure and vice versa. However, this is less likely to happen with unearned remittance, which are more likely targeted for a specific purpose. Literature shows that most monetary gifts come with strings attached-they are targeted for a specific purpose. Moreover, most loans, whether from banks or family, are made with a specific understanding of what the money will be used for. That specific purpose can be buying a piece of land, investing in agriculture, etc. In Nepal this has been a popular lending/borrowing practice, as the majority of such financial transactions (loans/grants) occur for land and agricultural purposes (Hatlebakk 2009 ). Unless someone is an extremely altruistic individual (who would give money for any reason or no reason), they are more likely to send money to a distant relative or friend for a productive use, or an investment that would yield some return in the end. De and Ratha (2012) argue that remittance income is targeted better and not as fungible as other sources of transfer income. They claim that the amount and the potential use of remittance income are often decided upon jointly by the sender and the recipient. We argue the specificity about expected use of the money being more pronounced with unearned remittance than earned remittance. 
Based on the fungibility argument, we postulate the following hypothesis as shown in Figure 1 : earned income is fungible, unearned income is less so. That is, each unit of earned remittance is the same and is replaceable with another unit. Therefore, earned remittance that is meant for something else can be spent on household expenditure and vice versa. However, this is less likely to happen with unearned remittance, which are more likely targeted for a specific purpose. Literature shows that most monetary gifts come with strings attached-they are targeted for a specific purpose. Moreover, most loans, whether from banks or family, are made with a specific understanding of what the money will be used for. That specific purpose can be buying a piece of land, investing in agriculture, etc. In Nepal this has been a popular lending/borrowing practice, as the majority of such financial transactions (loans/grants) occur for land and agricultural purposes (Hatlebakk 2009 ). Unless someone is an extremely altruistic individual (who would give money for any reason or no reason), they are more likely to send money to a distant relative or friend for a productive use, or an investment that would yield some return in the end. De and Ratha (2012) argue that remittance income is targeted better and not as fungible as other sources of transfer income. They claim that the amount and the potential use of remittance income are often decided upon jointly by the sender and the recipient. We argue the specificity about expected use of the money being more pronounced with unearned remittance than earned remittance. Our assumptions of unearned remittance being invested and earned remittance being consumed are guided by the permanent income hypothesis proponed by Friedman (1957) . The permanent income hypothesis states that people spend money at a level consistent with their expected long-term average. In our case, unearned remittance would not be a part of the expected long-term average income indicated by the hypothesis; and hence, we argue that people may not consider it part of their regular consumption. Instead, the hypothesis predicts that people would save this money. Economic theories of savings and investment predict that such savings are invested. In the Nepalese context, these investments are more likely to go either towards establishing small business or improving agricultural practices 1 (Pant 2011, p. 2) . In this paper, we focus on the agricultural sector alone. 1 In the Nepal Living Standards Survey (2010/2011), 56% of the 5,988 households receive remittances. From Table 1 , the average earned remittance is Rs. 49,084.57 (i.e., exp 10.8013 ) or $672.48 (@ 1 USD = RS. 72.99 annual average in 2011) and unearned remittance is Rs. 3668.73 (i.e., exp 8.2076 ) or $50.26. Those households that receive earned remittances on average invest Rs. 5562.23 (or $76.2) in agriculture. Those who receive unearned remittances invest Rs. 6696.55 (or $91.75) . That is, the average investment to remittance ratio for Our assumptions of unearned remittance being invested and earned remittance being consumed are guided by the permanent income hypothesis proponed by Friedman (1957) . The permanent income hypothesis states that people spend money at a level consistent with their expected long-term average. In our case, unearned remittance would not be a part of the expected long-term average income indicated by the hypothesis; and hence, we argue that people may not consider it part of their regular consumption. Instead, the hypothesis predicts that people would save this money. Economic theories of savings and investment predict that such savings are invested. In the Nepalese context, these investments are more likely to go either towards establishing small business or improving agricultural practices 1 (Pant 2011, p. 2) . In this paper, we focus on the agricultural sector alone. 1 In the Nepal Living Standards Survey (2010/2011), 56% of the 5,988 households receive remittances. From Table 1 , the average earned remittance is Rs. 49,084.57 (i.e., exp10.8013) or $672.48 (@ 1 USD = RS. 72.99 annual average in 2011) and unearned remittance is Rs. 3668.73 (i.e., exp8.2076) or $50.26. Those households that receive earned remittances on average invest Rs. 5562.23 (or $76.2) in agriculture. Those who receive unearned remittances invest Rs. 6696.55 (or $91.75) . That is, the average investment to remittance ratio for households with earned remittances is 0.1133 whereas this ratio for households with unearned remittances is much higher at 1.8253. This supports the idea that unearned remittances help complement a household's investment in agriculture. As a result, the higher investment in agriculture for those households with unearned remittances is consistent with our assumption.
Data
This study uses the Nepal Living Standards Survey (NLSS) 2010/2011 dataset from Central Bureau of Statistics (CBS) Nepal, which follows the World Bank's Living Standards Measurement Survey (LSMS) methodology that adopts a two-stage stratified sampling method. It includes cross-sectional data from five developmental regions, three ecological belts, and urban/rural residence.
These data contain different aspects of household welfare such as demographic composition, migration, remittances, consumption, education, employment, landholding, agricultural investment and production, irrigation, distance to facilities, household head characteristics and many others. For the purpose of this study, the analysis is limited to agricultural production and income, migration, and remittances (earned and unearned). The dataset consists of 5988 households from 499 primary sampling units (PSUs). Our sample is restricted to the 3996 households that are involved in some kind of agricultural activity, which is about 2/3rd of the 5988 sample 2 . However, we end up having about 1107-1460 households in the final regressions because of missing values for agricultural productivity, migration, remittances and/or other control variables. The summary statistics of variables that we use in the paper are reported in Table 1 . We construct the variables required for our study as follows:
1.
Earned remittances inflows (only from household members): The survey provides the information on cash remittances and in-kind remittances received only from household members. We use this information to construct the variable earned remittances inflows. We take natural log of this variable in the regression analysis.
2.
Unearned remittances inflows (only from non-household members): The survey provides the information on cash remittances and in-kind remittances received only from non-household members. We use this information to construct the variable unearned remittances inflows. We take natural log of this variable in the regression analysis.
3.
Share of unearned remittances inflows: This is the ratio of unearned remittances to the total remittances inflows for each household 3 , i.e., share of unearned remittances i = unearned remittances i total remittances i 4. Number of migrants: If an individual is away from the household for more than 6 months out of the last 12 months or has recently left and is expected to be away for more than 6 months and will return to the same household in the future, they are considered as migrant. We use this information to calculate the total number of migrants in a household.
5.
Agricultural productivity: The survey provides the information on crops (such as paddy, wheat, maize, and other cereals) produced by households, price of crop, and number of labor hours used in farm activity. Crop production, price of crop, and labor man days (equivalent to eight hours of work per day) are used to construct the variable crop production (in monetary value) per labor hour for each household. We take natural log of this variable in the regression analysis. 6.
Other household characteristics: The survey provides rich information about the households. Some of the other characteristics we use in this study include household size, household landholding, investment in agricultural sector, irrigation dummy, urban dummy (urban = 1, 2 We are thankful to an anonymous referee who pointed out this sample size to be inconsistent with the most recent Nepal Labor Force Survey (CBS 2018) which shows only 21.5% of the population being employed in agriculture. The discrepancy in employment rates by sectors between 2010/2011 (when the NLSS survey took place) to 2017/2018 (when the NLFS survey took place) is due to several structural changes in the Nepalese economy between the two periods: the political transformation of the country, dramatic increase in emigration, the devastating earthquake of 2015, the border blockade of 2016, etc. 3 In the NLSS data, there are certain households that receive both earned and unearned remittances and there are some that receive only one. Specifically, there are about 56% of the 5988 households in the sample that receive some sort of remittances. Out of them 1867 households receive unearned remittances and 2013 households receive earned remittances. Those who receive none or a minimal amount of earned remittances (from migrant household members) are likely to get a larger amount of unearned remittance (from non-household members such as family friends, relatives, neighbors, etc.) and vice versa in the context of Nepal due to cultural and social practices.
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Household head characteristics: The survey also provides household head characteristics. Some of those characteristics that we use in our study include household head sex, age, education, occupation, and marital status. Note: When we take natural log (Ln), we add 1 to the corresponding values; HHH denotes household head.
Econometric Method

Econometric Specification
To test the hypothesis that the impact of unearned remittances on agricultural productivity is higher than earned remittances, we apply the iterative three-stage least square approach. In the first stage, we estimate the number of migrants per household using following regression equation:
where ln _M i stands for number of migrants for the household i, X Mi stands for household human-capital measures such as household characteristics and household head characteristics. Similarly, D urban stands for urban dummy, D belt stands for ecological belt dummies (mountain dummy and hill dummy) and ε Mi stands for error term. It is likely that households in the same locality have similar migration decisions. To identify this equation, we also use AM_PSU Mi (the average of migrant population from other households within the PSU) as an exogenous control variable. In particular, for each PSU, the average of migrants not including household i itself is calculated. This is a standard practice in the literature (Rozelle et al. 1999) . In the second stage, we estimate remittances using the following regression equation:
where ln _R i is remittances received by household i. We estimate this equation three times, one each for (i) the share of unearned remittances, (ii) earned remittances, and (iii) unearned remittances. ln _M i is estimated number of migrants for household i from the first stage, X Ri is household characteristics and household head characteristics that affect remittances, and ε Ri is the error term. Here, we use two different kinds of remittances-earned and unearned. It is likely that the remittance inflows in a household increases with the remittance inflows in the same PSU. So, to identify this equation we also use AR_PSU Ri (the average of remittances from other households within the PSU, a community-level variable that is a proxy for the local remittance flow) as an exogenous control variable as in Rozelle et al. (1999) . In particular, for each PSU, the average of remittances not including household i itself is calculated. The final equations of recursive systems are: (5) where ln _Agri_Prod i stands for household level agricultural production per labor-hour (in monetary value, Nepalese rupees), share_R i stands for estimated share of unearned remittances, ln _earned_R i stands for estimated earned remittances, ln _unearned_R i stands for estimated unearned remittances for household i from the second stage shown in Equation (2), ln _M i stands for estimated number of migrants for household i from the first stage, and X HEi stands for household characteristics including household head characteristics that affect agricultural production. We take natural log of the variables that measure productivity and remittances. For this third stage regression equation, household characteristics include household size, share of children aged 0-15, share of elders aged 64 and above, share of number of females aged 16-64, land per person, and investment per person in the agricultural sector. Similarly, household head characteristics include sex, age, marital status, and education of household head. Finally, ε HEi stands for classical error terms. β 11 , β 21 , and β 31 are the main coefficients of interest that we expect to be positive, based on the discussion in previous sections. We also expect that the impact of unearned remittance on agricultural productivity is stronger than the impact of earned remittance, i.e., β 31 > β 21 .
Endogeneity of Remittance
A remittance-receiving household is likely to be endogenous to the household agricultural productivity. For instance, migration is a function of household and household-head characteristics, remittance is a function of migration and household as well as household-head characteristics, and agricultural productivity is a function of remittance and migration. This implies that households with higher agricultural productivity may have fewer migrants, and as a result, lower remittance inflows. Similarly, there might be some variables that affect both agricultural productivity and remittance. To address the potential endogeneity issues, we use the iterative three-stage least square (3-SLS) approach with exogenous control variables as mentioned in a previous sub-section. In addition, we use urban dummy, mountain dummy, and hill dummy to capture the ecological and geographical differences. 
Empirical Results
The 3-SLS results show that both earned and unearned remittances as well as the share of unearned remittances has a positive impact on agricultural productivity as reported in the first row of Tables 2-4 4 . Moreover, the results also show that the impact of unearned remittance is stronger than the impact of earned remittance as explained below. In Table 2 , we analyze the impact of the share of unearned remittances on the agricultural productivity. All specifications include urban dummy, hill dummy, and mountain dummy. Columns (3) and (4) also include household and household head characteristics as control variables. Robust standard errors in all of these specifications are clustered at the PSU level 5 . Even though the coefficients of the share of unearned remittances to total remittances in columns (1) and (2) are statistically insignificant, 4 The first and second stage regression results are presented in Appendix A, Tables A1 and A2.   5 McKenzie (2017) summarizes the work of Abadie et al. (2017) where they suggest that we cluster robust standard errors at the PSU level because there are other PSUs in the population of interest beyond those seen in the sample.
Economies 2020, 8, 8 9 of 15 those are positive in sign. In columns (3) and (4), with all control variables, the corresponding coefficients are statistically significant and positive. Looking at column (3), we can conclude that a one percent increase in the share of unearned remittances increases agricultural productivity by 1.924 percent 6 . When we evaluate economic significance of this result at the sample average, a ten percent increase in this share (for instance, from the average value of 67.44 percent to 74.24 percent) leads to a 19.24 percent increase in productivity (from Rs. 193 to Rs. 230) 7 . Similarly, coefficient in column (4) shows that a one percent increase in the share of unearned remittances increases the agricultural productivity by 1.646 percent. Hence, the results reveal a positive and significant impact of the share of unearned remittances on agricultural productivity. This is consistent with the theoretical predictions that unearned remittance is less fungible and is potentially invested. Tables 3 and 4 show that the disaggregated measures of earned and unearned remittances separately influence agricultural productivity positively. In Table 3 , we can see that the coefficients of log of remittances inflows only from household migrant members are positive and statistically significant, and range from 0.242 to 0.301. Similarly, in Table 4 , we can see that the coefficients of log of remittances inflows only from non-household migrant members are positive and statistically significant, and range from 0.516 to 0.550. These coefficients exhibit that unearned remittances have a greater impact on agricultural productivity than earned remittances. Other covariates, including migration, have expected signs.
Results in
To get a deeper insight into the size of these coefficients, we perform multiple tests to check if the difference in the magnitude from two sources of remittance (unearned vs. earned) is statistically different. We test the following hypothesis using the seemingly unrelated estimation method 8 to see if the difference is statistically significant:
The test rejects the null hypothesis and supports the claim that the effect from earned and unearned remittances on agricultural productivity are statistically different. We find that the value of chi-squared is 3.25 and that it is statistically significant at ten percent significance level. Although the results varied depending on the econometric specification, the results confirm that there is a difference in the magnitude of the coefficients, as expected, between the two measures: in the range of 0.241 to 0.301 for earned remittances vs. 0.516 to 0.550 for unearned remittances (See Tables 3 and 4) .
Conclusions and Discussion
This paper investigates the effect of remittance by sources on agricultural productivity in Nepal. Our innovation in this paper is to disaggregate the total remittances based on their sources into two categories: earned (received from immediate family member) and unearned (received from family friends and relatives) remittances. We test whether the impact of unearned remittances on agricultural productivity is greater than that of earned remittances. Although the results vary depending on the econometric specification, we find that a ten percent increase in the share of unearned remittances increases the agricultural productivity by as much as 19.24 percent, which is an increase of Rs. 37 per labor-hour (from Rs. 193 to Rs. 230) . We also find evidence that the impact of unearned remittances is significantly greater than earned remittances in increasing agricultural productivity. This finding explains what happens in agricultural households of Nepal. People from farming families go work somewhere else and send money home and the family counts on this regular income, i.e., earned remittances. Some families also get unearned remittances (from non-household members such as family friends, relatives, neighbors, etc.). And, it's the second category of funds that actually have the biggest impact on agricultural productivity. Our analysis stems mainly from the fact that source of income changes an individual's decisions based on the fungibility argument. If one has to ask someone else for the money, or the money comes in as a surprise, people are more thoughtful about what they are going to do with it. Especially, if they have to humble themselves to ask a relative for a loan or gift to accomplish whatever it is they are trying to do. Our empirical results are consistent with the theoretical argument that unearned remittance is less fungible than earned remittance, and hence, the two categories have statistically different impacts on agricultural productivity.
In addition to the fungibility argument, the distinction between earned and unearned remittances are supported by the permanent income hypothesis of Friedman (1957) and the life-cycle hypothesis of Modigliani and Brumberg (1954) . According to these hypotheses, households smooth their consumption over time. Their consumption level is thus determined by their permanent/anticipated income and is independent of their total current income, implying a large marginal propensity to consume out of permanent/anticipated income and a low marginal propensity to consume out of transitory/unanticipated income. Therefore, if earned remittance works as anticipated income and unearned remittance as unanticipated income, the first would be consumed and the second would be saved/invested, thus increasing agricultural productivity. Although our conclusions are based on the Nepalese household sample, these results could explain the migration-remittance-productivity nexus in other South Asian countries that have social, cultural, and economic similarities, according to the arguments presented by Chakrabarti (2018) .
While these results are interesting, there are some caveats to this analysis: we assume that certain funds go to agriculture because that has been the main profession of people in Nepal. The question of whether families indeed use all of remittance income to improve agricultural productivity is not clear. In areas where children are expected to contribute to parent's lifestyle, earned remittances may be just as likely to go for making the parent's lives easier and happier instead of going towards improving the farm itself. In societies where it is unusual for family members to send money home, choices would be different. Also, imperfect/asymmetric information between remittance senders and recipients can possibly deviate the preferences of the recipients and this could alter the results pertaining to unearned remittance. Previous studies on remittance suggest that the majority of the money goes into buying land and buildings, but it's not sure if they are buying agricultural land. A potential explanation for lower impact of the earned remittance could be that a family member is absent who might be very productive otherwise. But, are families at least as productive without the person as they were with the person? What if the remaining family members are bad farmers? Other than investments, people do have emergencies and need extra cash for personal reasons. Farmers may have to face a bad weather/poor harvest and need money for living expenses just until the next harvest. In addition, if people invest in sectors other than agriculture, how would earned and unearned remittances impact non-agricultural productivity? These would be interesting questions to address in future research.
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Funding: This research received no external funding. Table A1 . Estimation of number of migrants and earned remittances inflows. Dependent Variables: log of migrants (Column 1) and log of earned remittances (Column 2).
Variables
(1) All regressions include a constant, urban dummy and belt effects (hill and mountain dummies). Similarly, all regressions include household head characteristics (sex, age, marital status, education and occupation), and household head wage/self-employed status in agricultural sector/non-agricultural sector. The dependent variable is log of number of migrants in column 1 and log of remittances inflows only from household migrants in column 2. Variable Ln (number of migrants) is estimated values from the first stage. Robust standard errors in parentheses are clustered at the PSU level. *** p < 0.01, ** p < 0.05, * p < 0.1. Table A2 . Estimation of number of migrants and unearned remittances inflows. Dependent Variables: log of migrants (Column 1) and log of unearned remittances inflows (Column 2). 
